Noninvasive quantitative in vivo mapping and metabolism of boronophenylalanine (BPA) by nuclear magnetic resonance (NMR) spectroscopy and imaging.
10B-enriched L-p-boronophenylalanine (BPA) is one of the compounds used in boron neutron capture therapy (BNCT). In this study, several variations of nuclear magnetic resonance spectroscopy (MRS) and spectroscopic imaging (MRSI) were applied to investigate the uptake, clearance and metabolism of the BPA-fructose complex (BPA-F) in normal mouse kidneys, rat oligodendroglioma xenografts, and rat blood. Localized 1H MRS was capable of following the uptake and clearance of BPA-F in mouse kidneys with temporal resolution of a few minutes, while 1H MRSI was used to image the BPA distribution in the kidney with a spatial resolution of 9 mm3. The results also revealed significant dissociation of the BPA-F complex to free BPA. This finding was corroborated by 1H and 11B NMR spectroscopy of rat blood samples as well as of tumor samples excised from mice after i.v. injection of BPA-F. This investigation demonstrates the feasibility of using 1H MRS and MRSI to follow the distribution of BPA in vivo, using NMR techniques specifically designed to optimize BPA detection. The implementation of such procedures could significantly improve the clinical efficacy of BNCT.